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[ Abstract]  Objective To establish a stable, effective, and reproducible acute promyelocytic leukemia model in
severe combined immunodeficient ( SCID) beige mice using acute myelocyte HL60 and adriamycin ( ADR ) -resistant
HL60/ADR cell lines. Methods Female SCID beige mice (4 - 5 weeks old) were divided randomly into one control

group and four model groups with three mice in each group. After X-ray irradiation, SCID mice received 1 x 107 ( M1
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group) or 5 x 10°(M2 group) HL60 cells, or 1 x 10" (M3 group) or 5 x 10°( M4 group) HL60/ADR cells via tail vein
injection. The white blood cell ( WBC) count and positive rate of promyelocytes in peripheral blood were dynamically
monitored by detecting cells expressing CD33 using flow cytometry. Morphological examination and histopathological assays
were employed to confirm promyelocyte infiltration into organs (liver, spleen, and kidneys). Results The four model
groups displayed abnormal behaviors of tremors, retardation, and piloerection. The two high dose model groups experienced
significant weight loss compared with the two low dose model groups (P <0.05). Moreover, the four model groups had
significantly lower body weights than the control group (P <0.01). At day 32, survival rates of M1 and M3 groups were
33% and 67% , respectively. All mice in M2 and M4 groups survived. The WBC count in peripheral blood declined after
X-ray irradiation. At day 28 after inoculation, the peripheral blood WBC counts of the four model groups were significantly
higher than that in the control group (P <0.01). At day 28, the leukemic cell percentage of the M3 group was the highest
compared with the other three model groups (P <0.05). The rates of CD33-positive cells in flow cytometric analysis of the
four model groups were higher than that in the control group at day 28, but there were no significant differences between the
four model groups. Morphological examination and HE staining of tissue biopsies demonstrated a large number of

promyelocytes in the spleen and liver. Conclusions
established by tail vein injection of 5 x 10° or 1 x 107 HL60 or HL60/ADR cells. This model mimics the biological

The human acute leukemia SCID beige mouse model was successfully

characteristics of acute myeloid leukemia. The survival period of the high dose SCID beige mouse model was short with a

median survival time of about 29 days.
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Note. A: Emaciated and flagging appearance of model groups at day 28. B: Agonal living state of the mouse.

Figure 1 Living state of SCID beige mice after inoculation
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Table 1 Changes in body weights of SCID beige mice in the five groups
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Figure 2  Survival curves of the four model groups
DU ZH F5 RS B, X BRZH Bl X R IR TS 7 d K
HEY T R, A% A6 TR 21 A Tt I I ) HE RS 12 T T

R
A iE] (d) Body weight

Days M1 4 M2 41 M3 4 M4 24 Xif B2 P{E
M1 group M2 group M3 group M4 group Control group P-value

0 16.21 +0. 41 15.78 £0.29 15. 88 +0.52 16.27 =0. 89 15.70 +0. 36 0. 682
14.44 £0.24™ 15.21 £0. 37 14.18 +0.28 " 15.85 0. 84 14.31 £0.26 ™ 0. 009

14 15.35 +0. 10 14.96 +0. 44 15.50 0. 70 15.68 +0.55 15.79 +0.45 0. 168

21 15.48 +1. 62 15.20 +0.55 16.77 0. 63 15. 81 =0. 67 16. 28 +0. 29 0. 194
28 12.63 £0.54 " 14.22 £0.49 13.16 £0.35 " 13.81 £0.74" 17.39 £0.27 0. 000

T M1 A Hefh HL6O 41 1 x 107 A/ H ;M2 21 A0 HL60 41 5 x 106 A4~/ H ;M3 41 #8h HL60/ADR A 1 x 107 4/ H ;M4 4 A
HLO60/ADR 4l 5 x 10° 4~/ H, TR, S50 K, "P< 0.05,™ P< 0.0,

Note. M1 group: inoculated with 1 x 107 HL60 cells per mouse; M2 group: inoculated with 5 x 10° HL60 cells per mouse; M3 group: inoculated with
1 x 107HL60/ADR cells per mouse; M4 group: inoculated with 5 x 10°HL60/ADR cells per mouse. The same in the following tables. Compared with

data obtained before X-ray irradiation, * P < 0.05, ™ P < 0.01.

%2 SCID beige /NRASHIMNE M AMEEM(x £5, n=3, x 10°/L)
Table 2 Changes in numbers of while blood cells in peripheral blood of SCID beige mice in the five groups

SR i 40 %

I E (d) Number of while blood cells in peripheral blood
Days M1 21 M2 4 M3 21 M4 2 Xif HE2H PE
M1 group M2 group M3 group M4 group Control group P-value
0 1.34 0. 14 1.39 +0.36 1.35+0.25 1.25 £0.21 1.67 £0. 41 0. 486
10 0.27 £0.16 ™ 0.26 0. 90 0.12+£0.04" 0.27 £0. 12" 0.21 £0.07 " 0.265
18 0.74 £0.48 0.75 £0.13 ™ 1.00 +£0. 47 1.12 £0.42 0.39£0.05 " 0.192
28 2.67 +£0. 61 3.10£0.26 ™ 3.07 +0.37" 3.32+0.35" 0.60 +0. 21 0. 000

W 550 RKILE, *P<0.05," P< 0.01,

Note. Compared with data obtained before X-ray irradiation, * P < 0.05, " P < 0.01.

#3 SCID beige /NRASHINAMMLTE A & &AM (x £5, n=3,¢/L)
Table 3 Changes in hemoglobin levels in peripheral blood of SCID beige mice in the five groups

LAl (N (24 S g 4
TR (d) Hemoglobin levels in peripheral blood

Days M1 41 M2 41 M3 4 M4 21 pogiEii| PE
M1 group M2 group M3 group M4 group Control group P-value

0 175.33 +8.33 170.33 +13.58 170. 33 £8.08 173.00 +15.13 135.67 +£30.11 0. 090

10 147.67 £6.11 ™ 142.33 £9.07 " 128.67 +15.18 135.00 £10.58 " 119.00 +43.49 0. 405

18 151.67 £5.69 " 148.33 £9.07 146.33 £2.09 " 134.33 +8.33 142.00 £9.00 0.110
28 141.67 +2.89 " 150. 67 +£4.93 139.33 +5.51 ™ 165.00 +8.19" 145.33 +7.02 0.038

550 KIEH, *P< 0.05,* P< 0.01,

Note. Compared with data obtained before X-ray irradiation

,"P<0.05,"™P< 0.01.
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55N HL60 , HL60/ADR 4ii it £ 5 [ JE ol [5]
I AR AZ KT, o5 374 WAR LA b 400 R e /by
TR 8 ( HL60 \HL60/ ADR ZH I TE 245 ILIKT 3, i 4
SMEME LA 4) , B HER 1 x 107 40
M1 M3 41/ ERAME L A e 10 KIF461E I A 1
SR, M2 M4 T 20 D0 T HERP AR 18 LR 2 1 1fiL

(natural killing cells, NK) DI fig B[, H 204 X £
2Gy FAL B A5 1 D RE sz 2B A, A1 i
TR WA AZ AN, 1 0 LG e DL ST
55 21 REFARE A AT 100 41, M1 1 i 395 4
e L ) i v, 255 28 R P S P 4 A1 it 1 1L s 4
LB 3 22, M3 fie o 2, LAk 5 X

SR, T SCID beige /NEUAY T B ik B 40 i 2 BE
e, I B £ beige /N FRUHL A [ 9% R 45 A0 i

£ 4 SCID beige /MR AR MM/ G (x 5, n=3, x 10°/L)
Table 4 Changes in numbers of platelets in peripheral blood of SCID beige mice in the five groups

ANENMLER R 2R UL I 20

S iR
I E () Number of platelets in peripheral blood

Days M1 41 M2 4 M3 4 M4 24 Xif BE 2 P1H
MI group M2 group M3 group M4 group Control group P-value

0 701. 67 +£59.67 644.33 +73.33 772.95 +96.74 660. 67 +104.71 423.33 +228.19 0.556

10 224.00 £7.21* 140.00 £22.91 " 220.33 +£17.14" 148.33 £22.23" 180.67 +118.75 0.127

18 340.33 +111.38 409.00 +134.08 434. 67 +49.57 260.67 £127.16"  235.00 +54.84 0.138

28 672.00 +15.52 903.00 +92.19 " 556. 67 £176.70 527.67 £82.55 230. 00 +140.63 0. 000

50 R, " P< 0.05,* P< 0.01,

Note. Compared with data obtained before X-ray irradiation 0.01.

*P<0.05,"P<

A

A HL60 ZHMfEJE 25 ; B HL60/ADR 4L ,
B3 M G BEE-E @, x 1000)
Note. A: HL60 cell morphology. B: HL60/ADR cell morphology.
Figure 3  Cell morphology. Wright Giemsa staining

TE A RN HLO0 /)N BUAMNE I I 40 B 245 5 B . 5 HL60/ ADR /I ERAME I (I A0 245
B4 BRI/ L I AT A (G5 BB IR (&, x 1000)

Note. A: Leukemic cell morphology in peripheral blood after HL60 cell inoculation. B; Leukemic cell

morphology in peripheral blood after HL60/ADR cell inoculation.

Figure 4 Leukemic cell morphology in peripheral blood. Wright Giemsa staining



48 [ LA R 220 2018 4E 7 45 28 4545 7] Chin J Comp Med, July 2018, Vol. 28. No. 7

RS SCID beige /AR AL IMEMER A 1A AIML LG (% £5, n=3,%)
Table 5 Changes in proportions of leukemia cells in peripheral blood of SCID beige mice in the five groups

L7 200 L £51
IFE](d) Proportion of leukemia cells
Days M1 41 M2 41 M3 41 M4 41 P1a
M1 group M2 group M3 group M4 group P-value
21 5.47 +0.87 4.33+0.76 3.83+0.95 3.60 +0.46 0.075
28 14.34 £1.63 " 12.68 +0.53 15.41 +0.89 ™ 12.64 +0.56 ™ 0.025

T 5521 RILEE, *P< 0.05, ™ P< 0.01,
Note. Compared with data obtained at 21 days after inoculation, * P < 0.05, " P < 0.01.

% 6 SCID beige /NEAZHAMNAE MM CD33 FHAEAML LA (x +5, n=3,%)
Table 6 Changes in the rates of CD33-positive cells in peripheral blood of SCID beige mice in the five groups
SN CD33 FRYEZN A LA

A iE] (d) Rate of CD33-positive cells in peripheral blood
Days M1 41 M2 4 M3 4 M4 24 XiF HE 21 P{E
M1 group M2 group M3 group M4 group Control group P-value
0 1.26 +1.57 1.24 +1.41 0.47 £0.36 0.32+0.21 1.55+0.75 0.314
10 9.32£2.48" 7.40 £1.34" 9.00£2.77" 8.02+£0.77 ™ 1.89 +0.20 0. 102
18 19.68 +2.33™ 18.19+1.82™ 19.78 +1.34™ 17.78 £0.95 ™ 1.40 £0.57 0. 065
28 42.97 £3.04™ 40.18 £1.94 " 51.72 £11.40 ™ 42.29 £2.40™ 1.58 £0.66 0. 000

5450 RILE, "P< 0.05,™ P< 0.01,
Note. Compared with data obtained before X-ray irradiation, * P < 0.05, " P < 0.01.

R 7 SCID beige /NRASMNE L CD13 AP LB (& 5, n=3,%)
Table 7 Changes in the rates of CD13-positive cells in peripheral blood of SCID beige mice in the five groups

AN L CD13 B4 20 i L 5]

fIE] (d) Rate of CD13-positive cells in peripheral blood
Days M1 £ M2 4H M3 4 M4 4 X HEZH P1{E
MI group M2 group M3 group M4 group Control group P-value
0 0.33+0.16 0.28 +0.32 0.11 £0.07 0.13 +0.09 0.17 £0.12 0.501
10 2.67 £2.97 0.21 +0.07 3.11£0.37 ™ 1.81 £0.81 0.12 £0.09 0.001
18 0.40 £0.20 2.88 £2.12 5.03+6.03 2.80£0.10™ 0.19£0.12 0. 000
28 1.57 +1.15 2.38+1.20 1.58 +1.71 1.59 +1.21 0.15+0.12 0.315

T 550 RIHE, * P< 0.05, ™ P< 0.01,
Note. Compared with data obtained before X-ray irradiation, * P < 0.05, ™ P < 0.01.
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IRFEAE
2.5 IMNRBERERREFURER
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SR BLTRIE M e A 22 R A MR T, 2% A

FR IR 26 1 2 R A e Ve B R T (HL A A7
W, P A A 29 d,

A S 56 g 1 HL60 41 il 52 BALB/ c-nu/nu
PR R AR | o2 R0 2GyX 2R IR BT WAL FE, 55
EHORMEAL TR, B R B F KIS 1 x 107 A%
BB K HL6O 41, 2255 PR R, HeFp /Y
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A ML AL ( x 200) ;B: M3 218 ( x 200);C: M1 4T ( x 200) ;D: M3 ZH/F( x 200) ;E: M1 2 ( x
400) ;F:M3 2118 ( x 400) ;G: M1 Z1HF( x 400) ;H: M3 41H-( x 400),
Bs5 HAE/NRALUREIE A (HE 4 6)
Note. A: Spleen of the mice in the M1 group ( x 200). B: Spleen of the mice in the M3 group ( x 200). C: Liver
of the mice in the M1 group ( x 200). D: Liver of the mice in the M3 group ( x 200). E. Spleen of the mice in the
M1 group ( x 400). F: Spleen of the mice in the M3 group ( x 400). G: Liver of the mice in the M1 group ( x
400). H: Liver of the mice in the M3 group ( x 400).
Figure 5 Pathomorphological tissue features of the four model groups. HE staining
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